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(54) SURGICAL CANNULA ASSEMBLY

(57) A surgical cannula assembly includes an elon-
gated cannula member, first and second expandable
members mounted to respective proximal and distal por-
tions of the cannula member, and a fluid-transfer assem-
bly. The fluid-transfer assembly includes proximal and
distal flanges coupled to the proximal portion of the can-
nula member. The first expandable member is disposed

between the proximal and distal flanges such that move-
ment of one of the proximal or distal flanges along the
cannula member adjusts a pressure applied by the prox-
imal and distal flanges on the first expandable member
to transfer an inflation medium between the first and sec-
ond expandable members.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority
to U.S. Provisional Patent Application Serial No.
62/549,590 filed August 24, 2017, the entire disclosure
of which is incorporated by reference herein.

BACKGROUND

1. Field of the Disclosure

[0002] The present disclosure relates generally to sur-
gical access devices and more particularly to a surgical
cannula assembly for use in a minimally invasive surgical
procedure.

2. Description of the Related Art

[0003] Minimally invasive surgical procedures includ-
ing both endoscopic and laparoscopic procedures permit
surgery to be performed on organs, tissues, and vessels
far removed from an opening within the tissue. In lapar-
oscopic procedures, the abdominal cavity is insufflated
with an insufflation gas, e.g., CO2, to create a pneu-
moperitoneum thereby providing access to the underly-
ing organs. A laparoscopic instrument is introduced
through a cannula accessing the abdominal cavity to per-
form one or more surgical tasks. An interior of the cannula
may include a seal to establish a substantially fluid-tight
seal about the instrument to preserve the integrity of the
pneumoperitoneum.
[0004] While minimally invasive surgical procedures
have proven to be quite effective in surgery, several lim-
itations remain. For example, the cannula which is sub-
jected to the pressurized environment, i.e., the pneu-
moperitoneum, may exhibit a tendency to back out of the
incision in the abdominal wall particularly during manip-
ulation of the instrument within the cannula. Conventional
cannulas may incorporate an inflatable balloon at the end
of the cannula in an effort to resist withdrawal of the can-
nula from the tissue site.

SUMMARY

[0005] Accordingly, the present disclosure is directed
to a surgical cannula assembly. In accordance with one
embodiment, the surgical cannula assembly includes an
elongated cannula member, first and second expandable
members mounted to a proximal portion of the cannula
member, and a fluid-transfer assembly. The cannula
member defines a longitudinal passageway, and the first
and second expandable members are in fluid communi-
cation with one another. The fluid-transfer assembly in-
cludes a proximal flange coupled to the proximal portion
of the cannula member, and a distal flange coupled to
the proximal portion of the cannula member. The first

expandable member is disposed between the proximal
and distal flanges such that movement of at least one of
the proximal or distal flanges along the cannula member
adjusts a pressure applied by the proximal and distal
flanges on the first expandable member to transfer an
inflation medium between the first and second expand-
able members.
[0006] In embodiments, the proximal flange may be
longitudinally movable relative to the cannula member,
and the distal flange may be longitudinally fixed relative
to the cannula member.
[0007] In embodiments, the proximal flange may be
attached to a proximally-oriented surface of the first ex-
pandable member, and the distal flange may be attached
to a distally-oriented surface of the first expandable mem-
ber.
[0008] In embodiments, the proximal and distal flanges
may be longitudinally spaced from one another along a
longitudinal axis defined by the cannula member.
[0009] In embodiments, approximation of the proximal
and distal flanges may compress the first expandable
member therebetween to transfer a portion of the inflation
medium from the first expandable member toward the
second expandable member. Expansion of the proximal
and distal flanges may transfer the portion of the inflation
medium from the second expandable member toward
the first expandable member.
[0010] In embodiments, the proximal or distal flange
may include a locking feature configured to releasably
attach to the other of the proximal or distal flange when
the proximal and distal flanges are in an approximated
position relative to one another. The locking feature may
include a first resilient tab extending from a first side of
one of the proximal or distal flanges, and a second resil-
ient tab extending from a second side of one of the prox-
imal or distal flanges. The first and second resilient tabs
may be configured to releasably engage one of the prox-
imal or distal flanges when the proximal and distal flanges
are in the approximated position.
[0011] In embodiments, the surgical cannula assembly
may further include an elongated sleeve interconnecting
the first and second expandable members. The sleeve
may be disposed about the cannula member. Each of
the first and second expandable members may define a
cavity therein. The sleeve may define a longitudinal chan-
nel in fluid communication with the cavity of each of the
first and second expandable members.
[0012] In embodiments, the first and second expand-
able members may be monolithically formed with respec-
tive proximal and distal portions of the sleeve.
[0013] In embodiments, the cannula member may in-
clude a plurality of longitudinal ribs extending along a
longitudinal axis defined by the cannula member. Adja-
cent longitudinal ribs may define a longitudinal channel
therebetween. One or more of the longitudinal channels
may fluidly interconnect the first and second expandable
members.
[0014] In embodiments, the surgical cannula assembly
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may further include one or more conduits positioned with-
in a respective longitudinal channel of the cannula mem-
ber. The first expandable member may be in fluid com-
munication with a proximal opening in the conduit, and
the second expandable member may be in fluid commu-
nication with a distal opening in the conduit.
[0015] In embodiments, the surgical cannula assembly
may further include a collar and an elongated sleeve.
The collar may be mounted adjacent the proximal portion
of the cannula member and may define a fluid port con-
figured for coupling to a source of inflation fluids. The
sleeve may extend proximally from the second expand-
able member and be disposed about the cannula mem-
ber. The sleeve may terminate proximally within the col-
lar.
[0016] In embodiments, the cannula member may in-
clude a plurality of protuberances disposed both circum-
ferentially about the cannula member and along a longi-
tudinal axis defined by the cannula member. The protu-
berances may be configured to maintain the sleeve
spaced from an outer surface of the cannula member to
define a plurality of fluid pathways that fluidly interconnect
the fluid port and the second expandable member.
[0017] In embodiments, the surgical cannula assembly
may further include an annular insert extending along a
longitudinal axis defined by the cannula member and re-
ceived within an annular slot defined between an outer
surface of the cannula member and an inner surface of
the collar. The annular insert may define a fluid pathway
that fluidly interconnects the fluid port and the second
expandable member.
[0018] In accordance with another embodiment of the
present disclosure, a surgical cannula assembly includes
an elongated cannula member, an expandable member
mounted to a distal portion of the cannula member, and
a fluid-transfer assembly. The cannula member defines
a longitudinal passageway, and the fluid-transfer assem-
bly includes a cylindrical member and a piston. The cy-
lindrical member is disposed about the proximal portion
of the cannula member and defines a cavity. The piston
is disposed about the proximal portion of the cannula and
within the cavity of the cylindrical member. The cavity of
the cylindrical member and an inner chamber of the ex-
pandable member are fluidly coupled. Movement of the
piston relative to the cylindrical member along the can-
nula member transfers an inflation medium between the
cavity of the cylindrical member and the inner chamber
of the expandable member.
[0019] In embodiments, the piston may be coupled to
the cannula member such that rotation of the piston
moves the piston axially relative to the cylindrical mem-
ber.
[0020] In embodiments, the cylindrical member may
define an annular recess in an inner surface thereof con-
figured to releasably receive the piston.
[0021] In embodiments, the surgical cannula assembly
may include a conduit having a proximal portion disposed
within the cavity of the cylindrical member, and a distal

portion disposed within the inner chamber of the expand-
able member, such that a portion of the inflation medium
is transferred between the cavity of the cylindrical mem-
ber and the inner chamber of the expandable member
via the conduit.
[0022] Other features of the present disclosure will be
appreciated from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Various aspects and features of the present dis-
closure are described hereinbelow with references to the
drawings, wherein:

FIG. 1 is a perspective view of a surgical cannula
assembly of the present disclosure illustrating an
elongated cannula member, an outer sleeve and as-
sociated proximal and distal expandable members
coaxially positioned about the cannula member, and
a fluid-transfer assembly coupled to the proximal ex-
pandable member;
FIG. 2 is a cutaway view of the surgical cannula as-
sembly of FIG. 1, illustrating an inner chamber of the
proximal expandable member of the sleeve and a
distal flange of the fluid-transfer assembly;
FIG. 3 is a perspective view of a cross-section, taken
along line 3-3 of FIG. 2, of the surgical cannula as-
sembly, illustrating a plurality of longitudinal chan-
nels defined between the sleeve and the cannula
member;
FIG. 4 is a cross-section, taken along line 4-4 of FIG.
1, of the surgical cannula assembly;
FIG. 5 is a cross-section, taken along line 5-5 of FIG.
1, of the surgical cannula assembly;
FIG. 6 is a longitudinal cross-section of the surgical
cannula assembly of FIG. 1 and an obturator extend-
ing therethrough, illustrating the surgical cannula as-
sembly and the obturator positioned within an ab-
dominal cavity;
FIG. 7 is a perspective view of another embodiment
of a surgical cannula assembly of the present dis-
closure, illustrating an elongated cannula member,
an outer sleeve and associated distal expandable
member coaxially positioned about the cannula
member, and a fluid-transfer assembly coupled to
the cannula member;
FIG. 8 is a cross-section, taken along line 8-8 of FIG.
7, of the fluid-transfer assembly;
FIG. 9 is a cross-sectional view of another embodi-
ment of a fluid-transfer assembly for use with any of
the disclosed surgical cannula assemblies;
FIG. 10 is a plan view of yet another embodiment of
a surgical cannula assembly of the present disclo-
sure, illustrating an elongated cannula member, an
outer sleeve and associated distal expandable mem-
ber coaxially positioned about the cannula member,
and a collar with a fluid port coupled to the cannula
member;
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FIG. 11 is a plan view of the surgical cannula assem-
bly of FIG. 10, illustrated with the outer sleeve re-
moved;
FIG. 12 is a cross-section, taken along line 12-12 of
FIG. 10, of the surgical cannula assembly;
FIG. 13 a cross-section, taken along line 13-13 of
FIG. 12, of the surgical cannula assembly;
FIG. 14 is an enlarged view of the area of detail 14
in FIG. 12;
FIG. 15 is a perspective view of another embodiment
of a surgical cannula assembly of the present dis-
closure, illustrating an elongated cannula member,
an outer sleeve and associated distal expandable
member coaxially positioned about the cannula
member, a collar with a fluid port coupled to the can-
nula member, and a pair of inserts;
FIG. 16 is a cross-section, taken along line 16-16 in
FIG. 15, of the surgical cannula assembly;
FIG. 17 is a perspective view of a cross-section, tak-
en along line 17-17 in FIG. 15, of the surgical cannula
assembly;
FIG. 18 is a cross-section, taken along line 18-18 in
FIG. 15, of the surgical cannula assembly; and
FIG. 19 is a transverse cross-sectional view of an-
other embodiment of an insert for use with any of the
disclosed surgical cannula assemblies.

DETAILED DESCRIPTION

[0024] Particular embodiments of the present disclo-
sure are described hereinbelow with reference to the ac-
companying drawings. However, it is to be understood
that the disclosed embodiments are merely examples of
the disclosure and may be embodied in various forms.
Well-known functions or constructions are not described
in detail to avoid obscuring the present disclosure in un-
necessary detail. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to
employ the present disclosure in virtually any appropri-
ately detailed structure.
[0025] In general, the present disclosure provides a
surgical cannula assembly including a cannula member
and a fluid-transfer assembly that facilitates the transfer
of inflation media between an expandable member dis-
posed at a proximal portion of the cannula member and
another expandable member disposed at a distal portion
of the cannula member. The fluid-transfer assembly may
include a pair of flanges or plates that sandwich the prox-
imal expandable member therebetween. Due to the fluid-
transfer assembly being a closed fluid system, an ap-
proximation of the flanges compresses the proximal ex-
pandable member, thereby transferring the inflation me-
dium from the proximal expandable member toward the
distal expandable member. To decrease the diameter of
the distal expandable member, the flanges are expanded
to decompress the proximal expandable member, there-

by drawing the inflation medium away from the distal ex-
pandable member and back toward the proximal expand-
able member. Alternate designs of the fluid-transfer as-
sembly are disclosed herein. In other embodiments, the
surgical cannula assembly may further include associat-
ed structure that enhances the structural stability of the
cannula member while defining channels through which
inflation media may flow to the internal volume of the
distal expandable member.
[0026] Referring initially to FIG. 1, a surgical cannula
assembly of the present disclosure is illustrated. The sur-
gical cannula assembly 10 is intended to permit access
to an insufflated abdominal cavity during a laparoscopic
procedure to permit the introduction of a surgical object
for performing various surgical tasks on internal organs
within the cavity. The surgical object may be a surgical
instrument such as laparoscopic or endoscopic clip ap-
pliers, graspers, dissectors, retractors, staplers, laser
probes, photographic devices, tubes, endoscopes and
laparoscopes, electro-surgical devices and the like. An
obturator 100 (FIG. 6) may be positioned in the surgical
cannula assembly 10 to facilitate access to the abdominal
cavity. The obturator 100 may be any conventional ob-
turator 100 having a penetrating tip 102 configured to
penetrate tissue.
[0027] With continued reference to FIG. 1, the surgical
cannula assembly 10 includes a cannula housing 12, an
elongated cannula member 14 extending distally from
the cannula housing 12, an outer sleeve 16 coaxially
mounted over the cannula member 14, and a fluid-trans-
fer assembly 18 coupled to the outer sleeve 16 for trans-
ferring inflation media between proximal and distal ex-
pandable members or balloons 20a, 20b formed with the
sleeve 16. The cannula housing 12 is dimensioned for
engagement by the clinician and may include one or more
internal seals (not shown) adapted to establish a seal
about a surgical object introduced therethrough. The can-
nula housing 12 also may include an insufflation connec-
tor 22 (e.g., a luer connector) for connecting to a source
of insufflation fluids (not shown) for delivery within, e.g.,
the abdominal cavity.
[0028] Referring now to FIGS. 1-5, the cannula mem-
ber 14 has proximal and distal portions 14a, 14b, and
defines a longitudinal axis "X" along which the cannula
member 14 extends. The cannula member 14 has an
inner surface 24a defining a longitudinal passageway 26
to permit passage of the surgical object, and an outer
surface 24b. The longitudinal passageway 26 is also in
fluid communication with the insufflation connector 18 to
convey insufflation fluids into the abdominal cavity to es-
tablish and/or maintain the pneumoperitoneum.
[0029] The cannula member 14 includes a plurality of
longitudinal ribs 28 extending along a majority of the
length of its outer surface 24b. In embodiments, the lon-
gitudinal ribs 28 are in parallel relation to the longitudinal
axis "X." The longitudinal ribs 28 may be configured to
enhance the structural stability of the cannula member
14. Circumferentially adjacent longitudinal ribs 28 define
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longitudinal channels 30 therebetween which also ex-
tend along a majority of the length of the cannula member
14 and in parallel relation to the longitudinal axis "X." In
the alternative, the longitudinal ribs 28 and the longitudi-
nal channels 30 may be obliquely arranged relative to
the longitudinal axis "X" or may have one or more curva-
tures. The longitudinal channels 30 may be arranged
about the longitudinal axis "X" in equidistant circumfer-
entially spaced relation.
[0030] The cannula member 14 includes a conduit 36
positioned within at least one longitudinal channel 30 of
the cannula member 14. The conduit 36 may be a tube-
like structure defining a passage for conveying inflation
media. In embodiments, a conduit 36 is disposed in more
than one longitudinal channel 30, and, in some embod-
iments, a conduit 36 is positioned within each longitudinal
channel 30. Each conduit 36 defines a proximal opening
36a and a distal opening 36b at respective proximal and
distal ends thereof. The proximal opening 36a of the con-
duit 36 is received within the proximal expandable mem-
ber 20a, and the distal opening 36b of the conduit 36 is
received within the distal expandable member 20b to flu-
idly interconnect the proximal and distal expandable
members 20a, 20b.
[0031] The outer sleeve 16 is coaxially mounted about
the cannula member 14 and extends from a position ad-
jacent the cannula housing 12 to a position adjacent the
distal portion 24 (FIG. 7) of the cannula member 14. The
outer sleeve 16 encloses the conduits 36 within the lon-
gitudinal channels 30. The outer sleeve 16 may be se-
cured to the cannula member 14 through a friction or
interference fit or with the use of adhesives, cements or
the like. In one embodiment, the outer sleeve 16 is fab-
ricated from an elastomeric material such as silicone rub-
ber, polyurethane, polyester or the like. In this embodi-
ment, the outer sleeve 16 may define a diameter approx-
imating the diameter of the cannula member 14 to en-
close the longitudinal channels 30 and the conduits 36
in frictional sealing relation therewith. Alternatively, the
outer sleeve 16 may have a diameter less than the di-
ameter of the cannula member 14, and is stretched to be
positioned about the cannula member 14. Once posi-
tioned on the cannula member 14, the outer sleeve 16
is fixed from longitudinal movement, and serves as, e.g.,
an enclosure enclosing, and optionally sealing, the can-
nula member 14, the longitudinal ribs 28 and the longi-
tudinal channels 30.
[0032] The proximal and distal expandable members
20a, 20b are coupled to respective proximal and distal
portions 16a, 16b of the outer sleeve 16 and are coaxially
mounted about proximal and distal portions 14a, 14b of
the cannula member 14, respectively. The expandable
members 20a, 20b may be secured to the respective
proximal and distal portions 16a, 16b of the sleeve 16
through any of the aforementioned methodologies dis-
cussed hereinabove in connection with the outer sleeve
16. In an embodiment, the expandable members 20a,
20b are secured relative to the sleeve 16 through an in-

terference or friction fit. The expandable members 20a,
20b may be separate components from the outer sleeve
16 coupled thereto by conventional methodologies. In
one embodiment, the expandable members 20b, 20b are
monolithically formed with the outer sleeve 16 from, e.g.,
a suitable elastomeric material. For example, the ex-
pandable members 20a, 20b may be segments of the
outer sleeve 16, which are subjected to a molding or ther-
moforming process to be capable of transitioning be-
tween unexpanded and expanded conditions.
[0033] Each of the proximal and distal expandable
members 20a, 20b defines a cavity or inner chamber
38a, 38b therein, and the sleeve 16 defines a longitudinal
channel 40 in communication with the cavity 38a, 38b of
each of the proximal and distal expandable members
20a, 20b. The sleeve 16, together with the expandable
members 20a, 20b, defines a closed internal volume that
contains a fixed amount of inflation media therein. As
such, the proximal and distal expandable members 20a,
20b one of expand radially outwardly or retract radially
inward upon passage of inflation media (e.g., air, water,
gas, etc.) therebetween via the conduits 36. In one em-
bodiment, the surgical cannula assembly 10 may be de-
void of the sleeve 16, and instead a seal is formed at the
proximal and distal ends of the conduits 36 to fluidly in-
terconnect the expandable members 20a, 20b.
[0034] In one embodiment, the distal expandable
member 20b may have perforations (not shown) that are
small enough to prevent the leakage of medicament,
medical glue, etc. stored within the distal expandable
member 20b when the distal expandable member 20b is
in the deflated and semi-inflated states. Upon fully inflat-
ing the distal expandable member 20b, the perforations
will expand to release the medicament or glue from the
distal expandable member 20b.
[0035] With reference to FIGS. 1, 4, and 5, the fluid-
transfer assembly 18 of the surgical cannula assembly
10 will now be described. The fluid-transfer assembly 18
is disposed about the proximal portion 16a of the sleeve
16 and includes proximal and distal flanges 42a, 42b.
The proximal and distal flanges 42a, 42b are disc-like
members defining central openings through which the
cannula member 14 extends. In embodiments, the flang-
es 42a, 42b may assume any suitable shape, such as,
for example, squared, triangular, scalloped, undulating,
trapezoidal, or the like. The proximal flange 42a may be
attached to a proximally-oriented upper surface 44 of the
proximal expandable member 20a, and the distal flange
42b may be attached to a distally-oriented bottom surface
46 of the proximal expandable member 20a, such that
the proximal expandable member 20a is captured be-
tween the proximal and distal flanges 42a, 42b of the
fluid-transfer assembly 18.
[0036] The proximal flange 42a is longitudinally mov-
able relative to the proximal portion 14a of the cannula
member 14, whereas the distal flange 42b is longitudi-
nally fixed relative to the proximal portion 14a of the can-
nula member 14. Alternatively, both of or either one of
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the proximal and distal flanges 42a, 42b may be movable
relative to the cannula member 14. The proximal and
distal flanges 42a, 42b are longitudinally spaced from
one another along the longitudinal axis "X" of the cannula
member 14 by a distance equal to a thickness of the
proximal expandable member 20a in any of its inflation
states. Upon the proximal and distal flanges 42a, 42b
being spaced a maximum longitudinal distance from one
another (FIG. 1), the proximal expandable member 20a
is able to be expanded to its fully inflated state, and upon
the proximal and distal flanges 42a, 42b being moved to
an approximated position (FIG. 6), the proximal expand-
able member 20a is able to be deflated to its fully deflated
state, as will be described in greater detail below.
[0037] With continued reference to FIG. 5, the proximal
flange 42a of the fluid-transfer assembly 18 includes a
locking feature configured to releasably attach the prox-
imal flange 42a to the distal flange 42b upon the fluid-
transfer assembly 18 moving to the approximated posi-
tion. The locking feature includes a pair of resilient tabs
48, 50 extending distally from opposing first and second
circumferential edges of the proximal flange 42a. Alter-
natively, the distal flange 42b, rather than the proximal
flange 42a, may include the locking feature. The resilient
tabs 48, 50 have respective hooked distal ends 52, 54
configured to capture opposing circumferential edges of
the distal flange 42b to prevent the fluid-transfer assem-
bly 18 from moving out of the approximated position, in
which the proximal expandable member 20a is com-
pressed between the proximal and distal flanges 42a,
42b. In some embodiments, the locking feature may al-
ternatively include latches, friction-fit engagements, hook
and loop fasteners, clips, hinges, snap-fit engagement,
bayonet-type engagements, rotate and lock engage-
ments, or the like.
[0038] FIG. 6 illustrates the surgical cannula assembly
10 accessing an underlying cavity, e.g., the abdominal
cavity "c". In one methodology, the abdominal cavity "c"
is insufflated to establish a pneumoperitoneum. The ob-
turator 100 is positioned within the surgical cannula as-
sembly 10 and the assembled unit is advanced into the
abdominal wall "w" while the distal expandable member
20b is in a deflated state such that the proximal expand-
able member 20a is in an inflated state. Upon positioning
the distal expandable member 20b adjacent the abdom-
inal wall "w," a clinician may manually move the proximal
and distal flanges 42a, 42b of the fluid-transfer assembly
18 toward one another. Approximation of the proximal
and distal flanges 42a, 42b compresses the proximal ex-
pandable member 20a therebetween, thereby transfer-
ring the inflation medium (e.g., air) disposed within the
proximal cavity 38a of the proximal expandable member
20a through the conduits 36 and into the distal cavity 38b
of the distal expandable member 20b.
[0039] Since the sleeve 16, together with the proximal
and distal expandable members 20a, 20b, defines a
closed internal volume, as the inflation medium moves
from the proximal expandable member 20a to the distal

expandable member 20b, the proximal expandable
member 20a deflates at the same rate as the distal ex-
pandable member 20b inflates. In embodiments, the
proximal and distal expandable members 20a, 20b may
have different volumes such that they expand and deflate
at different rates. Upon expanding the distal expandable
member 20b to a desired diameter, the resilient tabs 48,
50 of the proximal flange 42a pass over the lateral sides
of the distal flange 42b and the hooks 52, 54 of the resil-
ient tabs 48, 50 ultimately snap-fittingly engage the cir-
cumferential edges of the distal flange 42b to selectively
lock the proximal and distal flanges 42a, 42b in the ap-
proximated position, as shown in FIG. 6.
[0040] In the expanded or at least partially expanded
condition depicted in FIG. 6, the distal expandable mem-
ber 20b will resist withdrawal of the surgical cannula as-
sembly 10 from the abdominal cavity "c" while also pro-
viding a seal within the internal surface of the abdominal
wall "w," minimizing passage of fluids, including inflation
fluids, from the abdominal cavity "c".
[0041] To withdraw the surgical cannula assembly 10
from the abdominal cavity "c," the resilient tabs 48, 50 of
the proximal flange 42a are disengaged from the distal
flange 42b and the proximal and distal flanges 42a, 42b
are then moved away from one another. As the proximal
and distal flanges 42a, 42b of the fluid-transfer assembly
18 are moved toward an expanded state, due to the in-
flated distal expandable member 20b exhibiting a higher
internal pressure than the deflated proximal expandable
member 20a, the distal expandable member 20b will
transfer the inflation medium from the cavity 38b therein
into the proximal expandable member 20a via the con-
duits 36. As the inflation medium is transferred from the
distal expandable member 20b to the proximal expand-
able member 20a, the gap that forms between the prox-
imal and distal flanges 42a, 42b during their axial sepa-
ration is filled by the expanding proximal expandable
member 42a.
[0042] Since the sleeve 16, together with the proximal
and distal expandable members 20a, 20b, defines a
closed internal volume, as the inflation medium moves
from the distal expandable member 20b to the proximal
expandable member 20a, the distal expandable member
20b deflates at the same rate at the proximal expandable
member 20a inflates. When the distal expandable mem-
ber 20b is deflated to a selected reduced diameter, the
surgical cannula assembly 10 may be withdrawn from
the abdominal cavity "c."
[0043] With reference to FIGS. 7-9, alternative embod-
iments of a surgical cannula assembly are illustrated. The
surgical cannula assemblies 210, 310 of FIGS. 7-9 are
similar to the surgical cannula assembly 10, but for a
difference in the associated fluid-transfer assemblies. As
such, only features of the fluid-transfer assemblies of the
respective surgical cannula assemblies 210, 310 will be
described in detail.
[0044] With reference to FIGS. 7 and 8, the surgical
cannula assembly 210 generally includes an elongated
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cannula member 214, an elongate sleeve 216 disposed
coaxially about the cannula member 214, and a fluid-
transfer assembly 218 mounted to a proximal portion of
the sleeve 216. The sleeve 216 has only a distally-located
expandable member 220 as opposed to the sleeve 16 of
FIGS. 1-6, which has both a proximal and a distal ex-
pandable member 20a, 20b. The expandable member
220 may be secured to the distal portion of the cannula
member 214 or the sleeve 216 through any of the afore-
mentioned methodologies discussed hereinabove in
connection with the outer sleeve 16. In one embodiment,
the expandable member 220 is monolithically formed
with the distal portion of the outer sleeve 216 from, e.g.,
a suitable elastomeric material. The expandable member
220 defines an internal chamber therein, and the sleeve
216 defines a longitudinal channel in communication with
the internal chamber of the expandable member 220.
[0045] The fluid-transfer assembly 218 of the surgical
cannula assembly 210 includes a cylindrical member 222
and a piston 224 each of which being disposed about the
proximal portion of the sleeve 216 (not shown in FIG. 8).
The cylindrical member 222 and the piston 224 define
central openings 226, 228 through which the cannula
member 214 extends. The piston 224 is longitudinally
movable relative to the proximal portion of the cannula
member 214, whereas the cylindrical member 222 is lon-
gitudinally fixed relative to the proximal portion of the can-
nula member 214. Alternatively, both of or either one of
the cylindrical member 222 and the piston 224 may be
movable relative to the cannula member 214. The cylin-
drical member 222 defines a cavity 230 in which the pis-
ton 224 is received. The piston 224 has a seal or gasket
232 disposed thereabout for forming a fluid-tight seal with
an inner surface 234 of the cylindrical member 222, while
permitting axial movement of the piston 224 within the
cavity 230 and relative to the cylindrical member 222.
[0046] The inner surface 234 of the cylindrical member
222 may define an annular recess 238 at a proximal lo-
cation of the cylindrical member 222. The annular recess
238 is dimensioned to releasably receive the piston 224.
As such, as the piston 224 moves to a proximal position
(i.e., an approximated position of the fluid-transfer as-
sembly 218), the piston 224 moves into the annular re-
cess 236 of the cylindrical member 222 to maintain the
fluid-transfer assembly 218 in the approximated position,
in which the expandable member 220 is in an inflated
state.
[0047] The surgical cannula assembly 210 includes a
conduit 236 that extends from within the cavity 230 of the
fluid-transfer assembly 218 and into the expandable
member 220. In one embodiment, the sleeve 216 is dis-
posed about the conduit 236 to seal the conduit 236 with
the cannula member 214. In other embodiments, the sur-
gical cannula assembly 210 may be devoid of the sleeve
216, and instead a seal is formed at the proximal and
distal ends of the conduit 236 to fluidly interconnect the
fluid-transfer assembly 218 and the expandable member
220.

[0048] The conduit 236, together with the expandable
member 220 and the cavity 230 of the fluid-transfer as-
sembly 218, defines a closed internal volume that con-
tains a fixed amount of inflation medium therein. As such,
the expandable member 220 one of expands radially out-
ward or retracts radially inward in response to an axial
movement of the plunger 224 within the cavity 230 of the
cylindrical member 224. In particular, upon moving the
plunger 224 in a proximal direction, the volume of the
cavity 230 is reduced, thereby transferring the inflation
media (e.g., air, water, gas, etc.) out of the cavity 230
and into the inner chamber of the expandable member
220 via the conduits 236. Alternatively, upon moving the
plunger 224 in a distal direction, the volume of the cavity
230 is increased, which temporarily forms a lower pres-
sure region, thereby drawing the inflation medium out of
the inner chamber of the expandable member 220 and
into the cavity 230 of the fluid-transfer assembly 218 via
the conduits 236. In this way, a clinician may control the
diameter or overall size of the expandable member 220
by adjusting the position of the plunger 224 of the fluid-
transfer assembly 218 without the need of an exter-
nal/separate fluid source.
[0049] With reference to FIG. 9, another embodiment
of a surgical cannula assembly is illustrated 310, which
is similar to the surgical cannula assembly 210 of FIGS.
7 and 8. Due to the similarity of the cannula assemblies
210, 310, only selected features of the surgical cannula
assembly 310 will be described in detail.
[0050] The surgical cannula assembly 310 generally
includes an elongated cannula member 314 and an as-
sociated fluid transfer assembly 318. The fluid-transfer
assembly 318 has a plunger 324 that is rotatably coupled
to a cylindrical member 322 rather than being freely ax-
ially movable within the cylindrical member 322 as is the
plunger 224 of the surgical cannula assembly 210 of
FIGS. 7 and 8. The plunger 324 may have a threaded
outer surface threadedly coupled to a threaded internal
surface of the cylindrical member 322, such that rotation
of the plunger 324 relative to the cannula 314 causes the
plunger 324 to move axially along the cannula member
314 to transfer inflation media between the cavity 330 of
the fluid-transfer assembly 318 and the inner chamber
of an expandable member (not shown) disposed at a
distal portion of the cannula member 314. In embodi-
ments, the plunger 324 or the cylindrical member 322
may be threadedly coupled to an outer surface of the
cannula member 314.
[0051] It is contemplated that any of the embodiments
of the surgical cannula assemblies 10, 210, or 310 dis-
closed herein may incorporate either of the fluid-transfer
assemblies 18, 218, or 318 described above.
[0052] With reference to FIGS. 10-14, yet another em-
bodiment of a surgical cannula assembly 410 is depicted.
The surgical cannula assembly 410 includes a cannula
housing 412, an elongated cannula member 414 extend-
ing distally from the cannula housing 412, an outer sleeve
416 coaxially mounted over the cannula member 414,
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and a collar 418 coupled to the cannula member 414 at
a location adjacent the cannula housing 412. Instead of
containing a closed internal volume for the transfer of an
inflation medium, the surgical cannula assembly 410 of
the present disclosure is configured to be coupled to a
fluid source (not shown) via the collar 418 for transferring
the inflation medium to an expandable member 420.
[0053] The cannula housing 412 is dimensioned for
engagement by the clinician and may include one or more
internal seals (not shown) adapted to establish a seal
about a surgical object introduced therethrough. The can-
nula housing 412 also may include an insufflation con-
nector 422 (e.g., a luer connector) for connecting to a
source of insufflation fluids (not shown) for delivery with-
in, e.g., the abdominal cavity.
[0054] The cannula member 414 has proximal and dis-
tal portions 414a, 414b, and defines a longitudinal axis
"X" along which the cannula member 414 extends. The
cannula member 414 has an inner surface 424a defining
a longitudinal passageway 426 to permit passage of the
surgical object, and an outer surface 424b. The longitu-
dinal passage 426 is also in fluid communication with the
insufflation connector 422 to convey insufflation fluids
into the abdominal cavity to establish and/or maintain the
pneumoperitoneum.
[0055] The cannula member 414 includes a plurality
of protuberances 430 disposed both circumferentially
about the cannula member 414 and along a majority of
the length of the cannula member 414. The protuberanc-
es 430 are hemispherical, but in some embodiments may
assume any suitable shape such as squared, triangular,
pyramidal, frusto-conical, elongated, or the like. The pro-
tuberances 430 may be arranged randomly on the outer
surface 424b of the cannula member 414 or in a defined
pattern to define uniform fluid channels along the outer
surface 414 of the cannula member. In embodiments,
the protuberances 430 may be monolithically formed with
the outer surface 424b of the cannula member 414 or,
alternatively, attached thereto using adhesives, cements
or the like.
[0056] The outer sleeve 416 is coaxially mounted
about the cannula member 414 and extends from a po-
sition within the collar 418 to a position adjacent the distal
portion 414b of the cannula member 414. The outer
sleeve 416 is spaced from the outer surface 424b of the
cannula member 414 by the protuberances 430 to define
a plurality of fluid pathways "F" that fluidly interconnect
a fluid port 419 and the expandable member 420. The
outer sleeve 416 may be secured within the collar 418
and to the cannula member 414 through a friction or in-
terference fit or with the use of adhesives, cements or
the like. In one embodiment, the outer sleeve 416 is fab-
ricated from an elastomeric material such as silicone rub-
ber, polyurethane, polyester or the like. Once positioned
on the cannula member 414, the outer sleeve 416 is fixed
from longitudinal movement, and serves as, e.g., an en-
closure enclosing, and optionally sealing, the cannula
member 414.

[0057] The expandable member 420 is coupled to a
distal portion of the outer sleeve 416 and is coaxially
mounted about the distal portion 414b of the cannula
member 414. The expandable member 420 may be se-
cured to the distal portion of the sleeve 416 through any
of the aforementioned methodologies discussed herein-
above in connection with the outer sleeve 16. In an em-
bodiment, the expandable member 420 is secured to the
sleeve 416 through an interference or friction fit. The ex-
pandable member 420 may be a separate component
from the outer sleeve 416 coupled thereto by conven-
tional methodologies. In one embodiment, the expanda-
ble member 420 may be monolithically formed with the
outer sleeve 416 from, e.g., a suitable elastomeric ma-
terial. For example, the expandable member 420 may be
a segment of the outer sleeve 416, which is subjected to
a molding or thermoforming process to be capable of
transitioning between unexpanded and expanded con-
ditions. The expandable member 420 defines a cavity or
internal chamber 438 therein, and the sleeve 416 defines
a longitudinal channel 423 in communication with the
cavity 438 of the expandable member 420.
[0058] The surgical cannula assembly 410 further in-
cludes a collar 418 positioned adjacent the cannula hous-
ing 412 and about the proximal portion 414a of the can-
nula member 414. The collar 418 forms a fluid-tight seal
with the proximal portion of the sleeve 416 to facilitate
passage of inflation medium into the channel 423 of the
sleeve 416 and ultimately into the expandable member
420. The collar 418 includes a fluid port 419 extending
laterally relative to the cannula member 414 and config-
ured for coupling to a source of inflation medium. The
fluid port 419 is in fluid communication with the fluid path-
ways "F" defined between the protuberances 430 of the
cannula member 414 and the inner surface 424a of the
sleeve 424 such that inflation media introduced into the
surgical cannula assembly 410 via the fluid port 419 is
conveyed by the fluid pathways "F" toward the expand-
able member 420. As such, the diameter or overall size
of the expandable member 420 may be adjusted by se-
lectively transferring inflation media introduced into the
cannula assembly 410 via the fluid port 419, through the
fluid pathways F" formed by the protuberances 430, and
into the expandable member 420.
[0059] It is contemplated that any of the cannula mem-
bers 14, 114, 214, or 314 of the present disclosure may
incorporate the protuberances 430 described above.
[0060] With reference to FIGS. 15-18, yet another em-
bodiment of a surgical cannula assembly 510 is depicted.
The surgical cannula assembly 510 includes a cannula
housing 512, an elongated cannula member 514 extend-
ing distally from the cannula housing 512, an outer sleeve
516 coaxially mounted over the cannula member 514,
and a collar 518 coupled to the cannula member 514
adjacent the cannula housing 512.
[0061] The cannula housing 512 is dimensioned for
engagement by the clinician and may include one or more
internal seals (not shown) adapted to establish a seal
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about a surgical object introduced therethrough. The can-
nula housing 512 also may include an insufflation con-
nector 522 (e.g., a luer connector) for connecting to a
source of insufflation fluids (not shown) for delivery with-
in, e.g., the abdominal cavity.
[0062] The cannula member 514 has proximal and dis-
tal portions 514a, 514b, and defines a longitudinal axis
"X" along which the cannula member 514 extends. The
cannula member 514 has an inner surface 524a defining
a longitudinal passageway 526 to permit passage of the
surgical object, and an outer surface 524b. The longitu-
dinal passageway 526 is also in fluid communication with
the insufflation connector 522 to convey insufflation fluids
into the abdominal cavity to establish and/or maintain the
pneumoperitoneum.
[0063] The outer sleeve 516 is coaxially mounted
about the cannula member 514 and extends from a po-
sition within the collar 518 to a position adjacent the distal
portion 514b of the cannula member 514. The outer
sleeve 516 may be secured within the collar 518 and to
the cannula member 514 through a friction or interference
fit or with the use of adhesives, cements or the like. In
one embodiment, the outer sleeve 516 is fabricated from
an elastomeric material such as silicone rubber, poly-
urethane, polyester or the like. Once positioned on the
cannula member 514, the outer sleeve 516 is fixed from
longitudinal movement, and serves as, e.g., an enclosure
enclosing, and optionally sealing, the cannula member
514.
[0064] The expandable member 520 is coupled to the
distal portion of the outer sleeve 516 and is coaxially
mounted about the distal portion 514b of the cannula
member 514. The expandable member 520 may be se-
cured to the distal portion of the sleeve 516 through any
of the aforementioned methodologies discussed herein-
above in connection with the outer sleeve 16. In an em-
bodiment, the expandable member 520 is secured to the
sleeve 516 through an interference or friction fit. The ex-
pandable member 520 may be a separate component
from the outer sleeve 516 coupled thereto by conven-
tional methodologies. In one embodiment, the expanda-
ble member 520 may be monolithically formed with the
outer sleeve 516 from, e.g., a suitable elastomeric ma-
terial. For example, the expandable member 520 may be
a segment of the outer sleeve 516, which is subjected to
a molding or thermoforming process to be capable of
transitioning between unexpanded and expanded con-
ditions. The expandable member 520 defines a cavity or
internal chamber 538 therein, and the sleeve 516 defines
a longitudinal channel 523 in communication with the
cavity 538 of the expandable member 528.
[0065] The surgical cannula assembly 510 further in-
cludes a collar 518 positioned adjacent the cannula hous-
ing 512 and about the proximal portion 514a of the can-
nula member 514. The collar 518 forms a fluid-tight seal
with the proximal portion of the sleeve 516 to facilitate
passage of inflation medium into the channel 523 of the
sleeve 516 and ultimately into the expandable member

520. The inner surface 518a of the collar 518 and the
outer surface 524b of the cannula member 514 define
an annular slot 530 in which a pair of semi-hemispherical
inserts 532a, 532b are received. The inserts 532a, 532b
extend longitudinally along the longitudinal axis "X" of
the cannula member 514 to maintain the inner surface
of the sleeve 516 radially spaced from the outer surface
524b of the cannula member 514 along the majority of
the length of the cannula member 514.
[0066] The inserts 532a, 532b extend only partially
around the circumference of the cannula member 514 to
define a pair of fluid pathways "F1," "F2" between the
inserts 532a, 532b. The fluid pathways "F1," "F2" extend
from the collar 518 to the expandable member 520 to
permit inflation medium to travel from a fluid port 519 of
the collar 518, along the length of the cannula member
514, and into the expandable member 520. As such, the
diameter or overall size of the expandable member 520
may be adjusted by selectively transferring inflation me-
dia introduced into the surgical cannula assembly 510
via the fluid port 519, through the fluid pathways "F1,"
"F2," and into the expandable member 520. Due to the
inserts 532a, 532b having structural rigidity, the inserts
532a, 532b prevent the sleeve 516 from collapsing
around the cannula member 514, which would block trav-
el of the inflation media through the fluid pathways "F1,"
"F2."
[0067] With reference to FIG. 19, another embodiment
of an insert 632 is illustrated, which is configured for re-
ceipt in the annular slot 530 of the surgical cannula as-
sembly 510. In this embodiment, instead of the surgical
cannula assembly 510 including a pair of discreet inserts
532a, 532b, the surgical cannula assembly 510 may in-
clude one insert 632 fabricated from one piece of extrud-
ed material with fluid pathways "F3," "F4," "F5," "F6"
formed longitudinally therethrough.
[0068] It is contemplated that any of the disclosed em-
bodiments of the surgical cannula assemblies may incor-
porate either the inserts or the insert described above for
spacing the sleeve from the cannula member.
[0069] While the inventions have been particularly
shown and described with reference to the preferred em-
bodiments, it will be understood by those skilled in the
art that various modifications and changes in form and
detail may be made therein without departing from the
scope and spirit of the inventions. Accordingly, the above
description should not be construed as limiting, but mere-
ly as exemplifications of preferred embodiments. Thus,
modifications such as those suggested above, but not
limited thereto, are to be considered within the scope of
the inventions.
[0070] The invention may be described by reference
to the following numbered paragraphs:-

1. A surgical cannula assembly, comprising:

an elongated cannula member having proximal
and distal portions and defining a longitudinal
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passageway;
a first expandable member mounted to the prox-
imal portion of the cannula member;
a second expandable member mounted to the
distal portion of the cannula member and being
in fluid communication with the first expandable
member; and
a fluid-transfer assembly including:

a proximal flange coupled to the proximal
portion of the cannula member; and
a distal flange coupled to the proximal por-
tion of the cannula member, wherein the first
expandable member is disposed between
the proximal and distal flanges such that
movement of at least one of the proximal or
distal flanges along the cannula member
adjusts a pressure applied by the proximal
and distal flanges on the first expandable
member to transfer an inflation medium be-
tween the first and second expandable
members.

2. The surgical cannula assembly according to par-
agraph 1, wherein the proximal flange is longitudi-
nally movable relative to the cannula member, and
the distal flange is longitudinally fixed relative to the
cannula member.
3. The surgical cannula assembly according to par-
agraph 2, wherein the proximal flange is attached to
a proximally-oriented surface of the first expandable
member, and the distal flange is attached to a dis-
tally-oriented surface of the first expandable mem-
ber.
4. The surgical cannula assembly according to par-
agraph 1, wherein the proximal and distal flanges
are longitudinally spaced from one another along a
longitudinal axis defined by the cannula member.
5. The surgical cannula assembly according to par-
agraph 1, wherein approximation of the proximal and
distal flanges compresses the first expandable mem-
ber therebetween to transfer a portion of the inflation
medium from the first expandable member toward
the second expandable member, and expansion of
the proximal and distal flanges transfers the portion
of the inflation medium from the second expandable
member toward the first expandable member.
6. The surgical cannula assembly according to par-
agraph 5, wherein at least one of the proximal or
distal flanges includes a locking feature configured
to releasably attach to the other of the proximal or
distal flanges when the proximal and distal flanges
are in an approximated position relative to one an-
other.
7. The surgical cannula assembly according to par-
agraph 6, wherein the locking feature includes:

a first resilient tab extending from a first side of

one of the proximal or distal flanges; and
a second resilient tab extending from a second
side of one of the proximal or distal flanges, the
first and second resilient tabs configured to re-
leasably engage one of the proximal or distal
flanges when the proximal and distal flanges are
in the approximated position.

8. The surgical cannula assembly according to par-
agraph 1, further comprising an elongated sleeve
interconnecting the first and second expandable
members, the sleeve disposed about the cannula
member.
9. The surgical cannula assembly according to par-
agraph 8, wherein each of the first and second ex-
pandable members defines a cavity therein, the
sleeve defining a longitudinal channel in fluid com-
munication with the cavity of each of the first and
second expandable members.
10. The surgical cannula assembly according to par-
agraph 8, wherein the first and second expandable
members are monolithically formed with respective
proximal and distal portions of the sleeve.
11. The surgical cannula assembly according to par-
agraph 1, wherein the cannula member including a
plurality of longitudinal ribs extending along a longi-
tudinal axis defined by the cannula member, adja-
cent longitudinal ribs defining a longitudinal channel
therebetween.
12. The surgical cannula assembly according to par-
agraph 11, wherein at least one of the longitudinal
channels fluidly interconnects the first and second
expandable members.
13. The surgical cannula assembly according to par-
agraph 11, further comprising a conduit positioned
within at least one of the longitudinal channels of the
cannula member, the first expandable member be-
ing in fluid communication with a proximal opening
in the conduit, and the second expandable member
in fluid communication with a distal opening in the
conduit.
14. The surgical cannula assembly according to par-
agraph 1, further comprising:

a collar mounted adjacent the proximal portion
of the cannula member, the collar defining a fluid
port configured for coupling to a source of infla-
tion fluids; and
an elongated sleeve extending proximally from
the second expandable member and disposed
about the cannula member, the sleeve terminat-
ing proximally within the collar.

15. The surgical cannula assembly according to par-
agraph 14, wherein the cannula member includes a
plurality of protuberances disposed both circumfer-
entially about the cannula member and along a lon-
gitudinal axis defined by the cannula member, the
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plurality of protuberances configured to maintain the
sleeve spaced from an outer surface of the cannula
member to define a plurality of fluid pathways that
fluidly interconnect the fluid port and the second ex-
pandable member.
16. The surgical cannula assembly according to par-
agraph 14, further comprising at least one annular
insert extending along a longitudinal axis defined by
the cannula member and received within an annular
slot defined between an outer surface of the cannula
member and an inner surface of the collar, the an-
nular insert defining at least one fluid pathway that
fluidly interconnects the fluid port and the second
expandable member.
17. A surgical cannula assembly, comprising:

an elongated cannula member having proximal
and distal portions and defining a longitudinal
passageway;
an expandable member mounted to the distal
portion of the cannula member; and
a fluid-transfer assembly including:

a cylindrical member disposed about the
proximal portion of the cannula member and
defining a cavity; and
a piston disposed about the proximal por-
tion of the cannula and within the cavity of
the cylindrical member, the cavity of the cy-
lindrical member and an inner chamber of
the expandable member being fluidly cou-
pled, wherein movement of the piston rela-
tive to the cylindrical member along the can-
nula member transfers an inflation medium
between the cavity of the cylindrical mem-
ber and the inner chamber of the expanda-
ble member.

18. The surgical cannula assembly according to par-
agraph 17, wherein the piston is coupled to the can-
nula member such that rotation of the piston moves
the piston axially relative to the cylindrical member.
19. The surgical cannula assembly according to par-
agraph 18, wherein the cylindrical member defines
an annular recess in an inner surface thereof con-
figured to releasably receive the piston.
20. The surgical cannula assembly according to par-
agraph 17, further comprising a conduit having a
proximal portion disposed within the cavity of the cy-
lindrical member, and a distal portion disposed within
the inner chamber of the expandable member, such
that the inflation medium is transferred between the
cavity of the cylindrical member and the inner cham-
ber of the expandable member via the conduit.

Claims

1. A surgical cannula assembly, comprising:

an elongated cannula member having proximal
and distal portions and defining a longitudinal
passageway;
a first expandable member mounted to the prox-
imal portion of the cannula member;
a second expandable member mounted to the
distal portion of the cannula member and being
in fluid communication with the first expandable
member; and
a fluid-transfer assembly including:

a proximal flange coupled to the proximal
portion of the cannula member; and
a distal flange coupled to the proximal por-
tion of the cannula member, wherein the first
expandable member is disposed between
the proximal and distal flanges such that
movement of at least one of the proximal or
distal flanges along the cannula member
adjusts a pressure applied by the proximal
and distal flanges on the first expandable
member to transfer an inflation medium be-
tween the first and second expandable
members.

2. The surgical cannula assembly according to claim
1, wherein the proximal flange is longitudinally mov-
able relative to the cannula member, and the distal
flange is longitudinally fixed relative to the cannula
member.

3. The surgical cannula assembly according to claim
2, wherein the proximal flange is attached to a prox-
imally-oriented surface of the first expandable mem-
ber, and the distal flange is attached to a distally-
oriented surface of the first expandable member.

4. The surgical cannula assembly according to any pre-
ceding claim, wherein the proximal and distal flanges
are longitudinally spaced from one another along a
longitudinal axis defined by the cannula member;
and/or wherein approximation of the proximal and
distal flanges compresses the first expandable mem-
ber therebetween to transfer a portion of the inflation
medium from the first expandable member toward
the second expandable member, and expansion of
the proximal and distal flanges transfers the portion
of the inflation medium from the second expandable
member toward the first expandable member.

5. The surgical cannula assembly according to claim
4, wherein at least one of the proximal or distal flang-
es includes a locking feature configured to releasably
attach to the other of the proximal or distal flanges
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when the proximal and distal flanges are in an ap-
proximated position relative to one another; prefer-
ably wherein the locking feature includes:

a first resilient tab extending from a first side of
one of the proximal or distal flanges; and
a second resilient tab extending from a second
side of one of the proximal or distal flanges, the
first and second resilient tabs configured to re-
leasably engage one of the proximal or distal
flanges when the proximal and distal flanges are
in the approximated position.

6. The surgical cannula assembly according to any pre-
ceding claim, further comprising an elongated sleeve
interconnecting the first and second expandable
members, the sleeve disposed about the cannula
member.

7. The surgical cannula assembly according to claim
6, wherein each of the first and second expandable
members defines a cavity therein, the sleeve defin-
ing a longitudinal channel in fluid communication with
the cavity of each of the first and second expandable
members; and/or wherein the first and second ex-
pandable members are monolithically formed with
respective proximal and distal portions of the sleeve.

8. The surgical cannula assembly according to any pre-
ceding claim, wherein the cannula member including
a plurality of longitudinal ribs extending along a lon-
gitudinal axis defined by the cannula member, adja-
cent longitudinal ribs defining a longitudinal channel
therebetween.

9. The surgical cannula assembly according to claim
8, wherein at least one of the longitudinal channels
fluidly interconnects the first and second expandable
members; preferably further comprising a conduit
positioned within at least one of the longitudinal
channels of the cannula member, the first expanda-
ble member being in fluid communication with a prox-
imal opening in the conduit, and the second expand-
able member in fluid communication with a distal
opening in the conduit.

10. The surgical cannula assembly according to any pre-
ceding claim, further comprising:

a collar mounted adjacent the proximal portion
of the cannula member, the collar defining a fluid
port configured for coupling to a source of infla-
tion fluids; and
an elongated sleeve extending proximally from
the second expandable member and disposed
about the cannula member, the sleeve terminat-
ing proximally within the collar.

11. The surgical cannula assembly according to claim
10, wherein the cannula member includes a plurality
of protuberances disposed both circumferentially
about the cannula member and along a longitudinal
axis defined by the cannula member, the plurality of
protuberances configured to maintain the sleeve
spaced from an outer surface of the cannula member
to define a plurality of fluid pathways that fluidly in-
terconnect the fluid port and the second expandable
member.

12. The surgical cannula assembly according to claim
10 or claim 11, further comprising at least one an-
nular insert extending along a longitudinal axis de-
fined by the cannula member and received within an
annular slot defined between an outer surface of the
cannula member and an inner surface of the collar,
the annular insert defining at least one fluid pathway
that fluidly interconnects the fluid port and the second
expandable member.

13. A surgical cannula assembly, comprising:

an elongated cannula member having proximal
and distal portions and defining a longitudinal
passageway;
an expandable member mounted to the distal
portion of the cannula member; and
a fluid-transfer assembly including:

a cylindrical member disposed about the
proximal portion of the cannula member and
defining a cavity; and
a piston disposed about the proximal por-
tion of the cannula and within the cavity of
the cylindrical member, the cavity of the cy-
lindrical member and an inner chamber of
the expandable member being fluidly cou-
pled, wherein movement of the piston rela-
tive to the cylindrical member along the can-
nula member transfers an inflation medium
between the cavity of the cylindrical mem-
ber and the inner chamber of the expanda-
ble member.

14. The surgical cannula assembly according to claim
13, wherein the piston is coupled to the cannula
member such that rotation of the piston moves the
piston axially relative to the cylindrical member; pref-
erably wherein the cylindrical member defines an an-
nular recess in an inner surface thereof configured
to releasably receive the piston.

15. The surgical cannula assembly according to claim
13 or claim 14, further comprising a conduit having
a proximal portion disposed within the cavity of the
cylindrical member, and a distal portion disposed
within the inner chamber of the expandable member,
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such that the inflation medium is transferred between
the cavity of the cylindrical member and the inner
chamber of the expandable member via the conduit.
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